 2 
and Q(x\ V(x) are real functions such that V(x) = V(-x).
If the system obeys the Fermi statistics, it is natural to treat (1.1) in the anti-symmetric subspace of L Z (R 3N ). Taking note of this anti-symmetry and using the variational principle, Dirac ([3] , [4] ) has derived the following time-dependent version of Hartree-Fock equation in order to obtain an approximate solution of (1.1) : ( 
1.2) i-jj-u(t)=Hu(t)+K(u(t)), where the unknown u(t) = t (u l (x t t), ••• , U N (X,
Chadam and Glassey [2] have proved the existence of global solutions to (1.2), when Q(x\ V(x) are Coulomb potentials: Q(x)=-Z/\x\, V(x) = l/\x\, which is practically most important. In this paper, we show that their results can be extended to the more general class of potentials. 
Let p (l<p<2) be arbitrarily fixed, and /eL 2 +L°°. Then, as above, one can easily see that for any e>0, / can be split into two parts /i and / 2 , where
We shall frequently use this relation in the later arguments.
Under the assumption (A-l), the differential operator # restricted to C™(R B ) (the smooth functions of compact support in R 3 ) is essentially self-adjoint and the domain of its self-adjoint realization, which we also denote by H, is equal to 
2). (2) Under the assumptions (A-l), (A-2) and (A-3), for any Cauchy data
, there exists a unique global solution to (1.2).
The proof of the above theorem is carried out along the line of Chadam and Glassey [2] . For the local existence, it suffices to show that the non-linear term K(u) is locally Lipshitz continuous in M 2 . As for the global existence, we have only to obtain some a-priori estimate of the solution u(t\ which can be proved by using the energy conservation law.
We shall end this section by giving an example of V satisfying (A-3). which together with (2.7) and (2.8) shows the assertion (2) . D 
Example. Let V(x) be split into three terms

Lemma 2.3, Under the assumption (A-2), the non-linear term K is locally Lipshitz continuous in M*. That is, for any bounded set B in
A(V '; u j} u k , u k }-A(V, v jf v k , v k } =A(V; uj-Vj, u k , u k )+A(V; vj, u k -v k , u k )+A(V; v jf v k , u k -v k }.
The Lipshitz continuity then follows from Lemma 2.2 (1). D
The assumption (A-l) shows that Q is infinitesimally small with respect to H Q =-A. That is, for any £>0 there exists a constant C £ >0 such that (see e.g. [7] ). Therefore, for sufficiently large ^>0, we can find a constant C>0 such that (2.12) In view of (2.12), one can easily see that e~i tH is uniformly bounded and strongly continuous in M z for t^R. Thus using the Lipshitz continuity of K(u\ one can solve the integral equation (1.7) locally.
Theorem 2.4 (Local Existence). Assume (A-l) and (A-2). Then for any bounded set B in M
2 , there exists a constant T=T (5) The first important property has already been obtained by Dirac [4] .
Proof. Using the equation (1.2), we have
The first term of the right-hand side vanishes because of the self-adjointness of H. In view of (1.4), we have
(u(t», u k (t}}=\\V(x-y}u 3 (x, t)l^(x~T)\u(y } t)\*dxdy -S {(V(x-y)u n (x, t)u k (x, t)uj(y, t)u n (y, t)dxdy . n=lJJ
Therefore we have
If we interchange the variables x and y, and take into account of the property :
We also prepare the following lemma.
Lemma 3.3. Re(K(u(t)), -wW)=--:-(K(u(t}}, u(t)\ where
Re means the at 4 at real part. We can now prove an important theorem concerning the conservation of energy.
Proof. \K(u(t)\ -=-u(t)j
Theorem 3.4 (The Energy Conservation Law). Let E(t) be defined by E(t) = (Hu(f), u(W+(K(u(t», u(t}\ Then, E(f)=E(Q) .
Proof. By the equation (1.2) 
